What is claimed is: 



1- A color characterization method/fbr 



2 characterizing a color imaging system, the/method 



J} comprising: 

generating first color values in a color 

5 coordinate system by using output/ samples of the color 

6 imaging system, the first color values representing colors 

7 of the output samples of the/ color imaging system; and 



8 



converting the fiirst color values into second 



if 9 color values in a device*- independent color coordinate system 

?Vs / 

£ 10 using first and second/ reference values, the first reference 

11 values being adjusted! using the first color values 

Mi 



H; i 



A color characterization method, according to 



2 claim 1, further comprising calculating the second reference 

3 values as a function of a medium. 



1 3 . £ color characterization method, according to 

2 claim 2, further comprising defining the second reference 

3 values as a vector of zeros. 

1 4. A color characterization method, according to 

2 claim 2, furtheir comprising defining the second reference 
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values using a maximum value in a black channel^ef^the color 



imaging system and minimum values ii 



channel of the color imaging^ystem. 



least one additional 



5. A/color characterization method, according to 
claim 2, fur€her comprising defining the second reference 
values using maximum values in channels of the color imaging 



6. A color chai^e€tef ization method, according to 
claim 1, further compri^lng^-ealculating the first reference 
values using the sp^ond reference values. 

^ JTI A color characterization method, according to 
claim 1, further comprising generating the first color 
values using at least one of the following: a color 
measuring device, and a memory. 



8 . A color characterization^trfethod for 



characterizing a color imaging system, the method 



comprising: 



generating first /color values in a color 
coordinate system by u^ing output samples of the color 
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imaging system, the first color values representing C0I93 
of the output samples; 

converting the first color values intx^ second 
color values in a device -independent color ^idoordinate system 
using first and second reference values, 

calculating the second reference values as a 
function of a medium; 

calculating the first Reference values using the 
second reference values; and 

adjusting the firi=n: reference values using the 
first color values. 



si 9. A color characterization method, according to 

O / 

j£ fl ' 2 claim 8, wherein the device -independent color coordinate 

- - / 

3 system uses white reference tristimulus values to compensate 

sl / 

4 for certain perceptual effects. 



1 10. A color characterization method, according to 

2 claim 9, further comprising: 

3 converting the first color values into the second 

4 color values using transformations; and 

5 adjusting the first reference values using the 



6 first color values, 
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*T. A color characterization method, according to 
claim Sr, wherein the device- independent color coordinate 
system is an L*a*b* color coordinate system. 



12. A color characterization method, according to 
claim 11, further comprising: 

converting the first color values/Into the second 
color values using the equations 

f bp) //\ 1 n _ x bpJ 



L* = 116 ((Y - Y bp ) //Y n ' - Y bp )) 1/3 - 16 



a" = 500 [((X - Xj&) / (X n ' - X bp )) 1/3 

((Y - Y b / / (Y n ' - Y bp )) 1/3 ] 
b~ = 200 [(jtf - Y bp ) / (Y n ' - Y bp )) 1/3 
((z/- Z bp ) / <Z n ' - z bp )) 1/3 ], 

wherein 

X, Y,/ and Z are tristimulus values for the 
first color values J 

x n / Y n / anc * z n are the f irst reference 

values, and 

XJ p , Y bp , and Z bp are the second reference 

values ; and 

adjusting the first reference values using the 
tristimulus Values. 



2^> 




1 13 . A color characterization method, accordipg^ :o 

2 claim 12, further comprising adjusting the first reference 

3 values using the equations 



B 10 

SB 

4= 11 
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4 X n =X b (l - sat (X,X bp ,X n ) ) + X n /Sat (X,X bp ,X n ) 

5 Y n ' =Y b (l - sat(Y,Y bp ,Y n )) + y/- sat (Y, Y bp , Y n ) 
Z n ' = Z b (l - sat (Z,Z bp ,Z n ) ) / Z n • sat (Z,Z bpf Z n ) , 
wherein 

8 sat (X^^XJ = (X - x/ / (X bp - X n ) 

n 9 sat (Y,Y bpf Y n ) = (Y - k n ) / (Y bp - Y n ) 

sat (Z,Z bpf Z n ) = (Z / Z n ) / (Z bp - Z n ) 
X n , Y n , and Z n are/ tristimulus values for a perfect 
white diffuser under standard viewing conditions, and 
13 X b , Y b , and Z b are tristimulus values for an 



ry 14 imaging base associated v 



2 claim 11, further compris 



ith the color imaging system. 



14 . A color characterization method, according to 



ing: 



converting the first color values into the second 



4 
5 
6 
7 



color values using the equations 



L" = 116 (Y V Y n ) 1/3 - 16 



a = 500 [ (X / X n ) 



1/3 - (Y / Y n *) 1/3 ] 



b" = 200 My / Y n ) 1/3 - (z / z n ') 1/3 ], 
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^jwhereirr 



X, Y, and Z are tristimulus values/for the 



10 first color values, and 



11 



12 values; and 



x n / Y n / and z n are the first reference 




13 adjusting the first reference values using the 

14 tristimulus values . 



15. A color characterization method, according to 
claim 14, further comprising adjusting the first reference 
values using the equations 

X n ' =X b (l - sLt (X,X max/ X n ) ) + X n ■ sat (X^^XJ 
Y n ' =Y b (l - iat(Y,Y max ,Y n )) + Y n ■ sat (Y, Y max/ Y n ) 



Z n = Z b (l 
wherein 



isat (Z,Z max ,Z n ) ) + Z n • sat (Z,Z max ,Z n ) , 



sat (X / X max/ X n 
sat (Y, Y max/ Y n 



= (X - X n ) / (X max - X n ) 
= (Y - Y n ) / (Y max - Y n ) 
sat(Z,Z max ,Zj = (Z - Z n ) / (Z max - Z n ) 
X n , Y n , and /Z n are tristimulus values for a perfect 
white diffuser under/ standard viewing conditions, 
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13 



x max/ Y max/ and Z max are tristimulus val^e^ror a 




14 color having a maximum saturation associ^ed with the color 
imaging system, and 

X b , Y b , and Zw^a^e tristimulus values for an 
17\ imaging base as^etfiated with the color imaging system, 




1 XT. A color characterization method, according to 
A 

2 claim -8*, further comprising generating the first color 

3 values using at least one of the following: a color 

4 measuring device, and a memory. 



17. For use in characterizing a color^inrtaging 
system, a color characterization arrangeipefit comprising: 

means for generating first color values in a color 
coordinate system by using oj*ffput samples of the color 
5 imaging system, the fir^x color values representing colors 



6 of the output samples; and 

7 means /for converting the first color values into 

8 second color /values in a device- independent color coordinate 

9 system usi/ng first and second reference values, the first 

10 reference values being adjusted using the first color 

11 values 
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18. For use in characterizing a color imacjirrg^ 
system, a color characterization arrangement cofnprising : 

a computer arrangement, confi^tfred and arranged to 
receive first color values in a coior coordinate system, the 
first color values representing colors of output samples of 
the color imaging system; and 

a first memory/ responsive to the computer 
arrangement and configured and arranged to store second 
color values in a device -independent color coordinate 
system, / 

the ccmiputer arrangement being further configured 
and arranged to convert the first color values into the 
second color/ values using first and second reference values, 
the first/reference values being adjusted using the first 
color yfa.lues. 

19. A color cKar^araterization arrangement, 
according to claim 18/^herejm thp^computer arrangement is 
further configured and arfanged to calculate the second 
reference valines as a function of a medium. 



20. A color characterization arrangement, 
according to claim 19, wherein the computer arrangement is 



3 further configured and arranged to define the secefid 

4 reference values as a vector of zeros. 

1 21. A color characterization arrangement, 

2 according to claim 19 , wherein/the computer arrangement is 

3 further configured and arrarrcjed to define the second 

) 4 reference values using a /maximum value in a black channel of 

L7 J 

5 the color imaging system and minimum values in at least one 

6 additional channel of the color imaging system. 

£3 / 

It! / 

Hi 22. A/color characterization arrangement, 

4=* / 

=P 2 according to cLaim 19, wherein the computer arrangement is 

M* / 

^ 3 further configured and arranged to define the second 
Q / 

U 4 reference values using maximum values in channels of the 

SI 5 color imaging system. 

1 23/. A color characterization arrangement, 

2 according to claim 18, wherein the computer arrangement is 

3 further configured and arranged to calculate the first 

4 reference/ values using the second reference values. 

1 24 . A color charaOTe^^tion^rrange 

2 according to claim 18, wh^eirTuhe computer arrangement is 
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3 further configured and 

4 reference valued- 




ged to adjust the first 



color values, 



5 25. A color characterization arrangement, 

6 according to claim 18, wherein the^device- independent color 

7 coordinate system uses white preference tristimulus values to 



8 compensate for certain peax:eptual effect* 



26. A color characterization arrangement, 
according to claim 18, wherein the computer arrangement is 
further configured and arranged to: 

convert the first color values into the second 




color values using transformations; and 

adjust the first reference values using the first 
colo'r values. 



-2-7^. A color characterization arrangement, 
according to claim 3r8 , wherein the device -independent color 



3 coordinate system is an L a b color coordinate system. 




9-' 



28. A color characte 



3 further configured 




ion arrangement, 



according to claim 27, wherein the computer arrangement is 



arranged to: 
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convert the first color values into the secona 



color values using the equations 



L" = 116 ((Y - Y bp ) / (Y n - Y^)) 1/2 - 16 



a = 500 [((X - X bp ) / US - X bD )) 



1/3 



((Y - Y bp ) / (Y n /- Y bp )) 1/3 ] 



hp' 



b* = 200 [((Y - Ybp// (Y n ' - Y^)) 



1/3 




((z - z bp ) / <z n ' - z bp )) 1/3 ], 



wherein 



X, Y, and Z are tristimulus values for the 



first color values, 



values, and 



values; and 



/ Y n / and Z n are the first reference 



x b P / Ybp/ anc * Z bp are the second reference 



adjust tike first reference values using the 
tristimulus values . 

29. A color characterization arrangement, 
according to claim 28, wherein the computer arrangement is 



further configured 



and arranged to adjust the first 



reference values using the equations 

X n ' =X b /l - sat (X,X bp/ X n ) ) + X n • sat (X,X bp ,X n ) 



Y n =Y b (l - sat (Y # Y bp/ Y n ) ) + Y n • sat{Y 0 Y^/f n ) 
Z n ' = Z b (l - sat (Z,Z bp/ Z n ) ) + Z n ■ sat^,Z bp# Z n ) , 
wherein 

sat (X,X bp ,X n ) = (X - X n ) / - X n ) 

sat (Y,Y bp ,Y n ) = (Y - Y n ) //(Y bp - Y n ) 
sat (Z,Z bp ,Z n ) = (Z - z n y / (Z bp - Z n ) 
X n , Y n , and Z n are trfstimulus values for a perfe 

white diffuser under standard viewing conditions, and 
X b/ Y b , and Z b arer tristimulus values for an 

imaging base associated wa_th the color imaging system. 



30. A color characterization arrangement, 
according to claim 27, /wherein the computer arrangement is 
further configured and arranged to: 

convert the first color values into the second 



color values using the \ equations 

L" = 116 (Y / Y n ') 1/3 - 16 
a* = 500 [(X / X n ') 1/3 
b* = 200 [(Y / Y n ') 1/3 



(Y / Y n ') 1/3 ] 

(Z / z n ') 1/3 ] , 



wherein 



X, Y, And Z are tristimulus values for the 



first color values,/ and 




12 



13 values; and 



14 
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x n / Y n / anc * z n are the first refe 



adjust the first reference 



s using the 



15 tristimulus values . 



sat (X,X, 



sat (Y,Y| 
sat (Z, Z 




31. A color characterization arrangement, 
according to claim 30 , wherefin the computer arrangement is 
further configured and ar/anged to adjust the first 
4 reference values using the equations 



X n - X b (l - /sat (X, X max/ X n ) ) + X n ■ sat (X, X max# X n ) 

Y n ' =Y b (l / sat(Y,Y max ,Y n ) ) + Y n • sat (Y, Y max , Y n ) 

Z n ' = Z b (l/- sat (Z,Z max ,Z n ) ) + Z n • sat (Z f Z max< Z n ) , 
wherein 



: ,X n ) = (X - X n ) / (X, 



( ,Y n ) = (Y - Y n ) / (Y„ 
t ,Z n ) = (Z - Z n ) / (Z„ 



X n ) 
Y n ) 
Zn) 



and Z n are tristimulus values for a perfect 



13 white diffuser under standard viewing conditions, 



JCmax/ Y max , and Z max are tristimulus values for a 



15 color having a/maximum saturation associated with the color 



16 imaging system, and 
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X b/ Y b/ and Z b are^trfi stimulus values for an 



8 imaging base assoclartfed with the color imaging system, 



1?- 

1 3-2 . A color characterization arrangement, 

2 according to claim 4-8T, further comprising a second memory, 

3 configured and arranged to provide the first color values to 

4 the computer arrangement . 



^ 2 



AS. 



fti 



4 
5 
6 



33. A color characterization arrangement, 

.1 

according to claim 3r8*, further comprising a color measuring 



3 instrument, configured and arranged to: 



obtain the first color values from a sample; and 
provide the first color values to the computer 



arrangement . 




34. For use in characterising a color imaging 
2 w system, a data storage mediupKstoring a computer-executable 



program configured and arranged to, when executed, 

obtain first color values in a color coordinate 



5 system by using jemtput samples of the color imaging system, 

6 the first color values representing colors of the output 



7 samples ,/and 
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convert the first color values into second >dolor 
values in a device -independent color coordinate/^ystem using 
first and second reference values, the fir^t. reference 
values being adjusted using the first jcolor values. 

35. A data storage medium, according to claim 34, 
wherein the computer- executable program is further 
configured and arranged to /when executed, calculate the 
second reference values as a function of a medium. 



36. A data/storage medium, according to claim 35, 
wherein the computerAexecutable program is configured and 
arranged to, when executed, define the second reference 



values as a vector 



of zeros, 



37. A data storage medium, according to claim 35, 
wherein the computer-executable program is configured and 



arranged to, when 



executed, define the second reference 



values using a maximum value in a black channel of the color 
imaging system and minimum values in at least one additional 



channel of the csolor imaging system, 




1 38. A data storage medium, acco^dirfgto claim 35, 

2 wherein the computer-executablp-^iJrogram is configured and 

3 arranged to, when ex^jetfted, define the second reference 
values using m^Jcimum values in channels of the color imaging 

5 system. 



39. A data storage medium, according 

2 wherein the computer- executable 

3 configured and arranged to, when^xecuted, calculate the 
m 4 first reference values u&incK tBie second reference values, 





40. A datar storage medium, according to claim 34, 
wherein the computer- executable program is further 
configured anpr arranged to, when executed, adjust the first 
reference/values using the first color values. 



5 41. A data storage medi^HtfT according to claim 34, 

6 wherein the device -independent: color coordinate system uses 
1? white reference tristimuj^tis values to compensate for certain 
8 perceptual effects . 
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1 42. A data storage medium, according to claim 41, 

2 wherein the computer-executable prpefram is further 
2p configured and arranged^to^^ executed, 

4 convert t^te^first color values into the second 

5 color values uding transformations; and 

6 /adjust the first reference values using the first 

7 color values. 

of) «>o 

1 4-3 . A data storage medium, according to claim 34, 

2 wherein the device -independent color coordinate system is an 

3 L*a*b* color coordinate system. 

1 44 . A data storage medium, according to^<5laim 43, 

2 wherein the computer-executable program is further 

3 configured and arranged to, when executed, / 

4 convert the first color values /into the second 

5 color values using the equations / 

6 h = 116 ((Y - Y bp ) / iV n ' - Y bp )) 1/3 - 16 

7 a* = 500 [((X - X bp )// (X n ' - X bp ) ) 1/3 - 

8 ((Y - Y bp ) / (Y n ' - Y bp )) 1/3 ] 

9 b* = 200 [((YA Y bp ) / (Y n ' - Y bp )) 1/3 - 
0 ((Z^Z bp ) / (Z n ' - z bp )) 1/3 ] , 



X, Y, and Z are tristimulus values fg^Ehe 
first color values, 

X n , Y n , and Z n are the f,i:rst reference 

values, and 



x b P / Y bp/ and Z bD are 



second reference 




values, and 

adjust the first reference values using the 
tristimulus values. 

45. A data storage medium, according to claim 44, 
wherein the computer-executable program is further 
configured and arranged to, when executed, adjust the first 
reference values using the equations 

X n ' = X b (l - sat (X 



\b P 

Z ' 

wherein 



Z b (l - sat(Z,ZHp 




/XJ) 


+ x n 


sat (X , X bp , X n ) 


,Y n )) 


+ Y n 


sat (Y, Y bp , Y n ) 


,z n )) 


+ Zn 


sat (Z, Z b p, Z n ) 


Xn) / 


(x bp - 


- x n ) 


Y„) / 


(Y bp ■ 


" Y n ) 


Zn) / 


(z bp - 


- z n ) 
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X n , Y n/ and Z n are tristimulus values tdr a perfect 
white cliff user under standard viewing conditions, and 

X b/ Y b , and Z b are tristimulu^ values for an 
imaging base associated with the color imaging system. 



46. A data storage /medium, according to claim 43, 
wherein the computer-executiable program is further 
configured and arranged t/o, when executed, 

convert the first color values into the second 
color values using tt/e equations 

h = /116 (Y / Y n ') 1/3 - 16 



500 [ (X / X n ) 



1/3 _ (Y / ^jl/Bj 



b~/= 200 [(Y / Y n ) 1/3 - (Z / Z n ') 1/3 ] , 



where ii 



X/, Y, and Z are tristimulus values for the 



first color values, and 



2 



values, and 



n , Y n , and Z n are the first reference 



adjust the first reference values using the 



tristimulus values. 



1 47. A data storage medium, according to c\ 

2 wherein the computer-executable program is^further 



46, 



3 configured and arranged to, when executed, adjust the first 

4 reference values using the equations 

5 X n ' = X b (l - aa/{X t X waxt X n )) + X n ■ sat (X, X max/ X n ) 

6 Y n ' =Y b (l/ sat(Y,Y max ,Y n )) + Y n ■ sat (Y, Y max/ Y n ) 
Z n ' = Zy(l - sattZ^^^J) + Z n • sattZ^Z^^Zj, 
wherein 

s^t (X, X max , X n ) = (X - X n ) / (X max - X n ) 
- 10 /sat(Y,Y max ,Y n ) = (Y - Y n ) / (Y max - Y n ) 

sat (Z,Z max ,Z n ) = (Z - Z n ) / (Z max - Z n ) 
X n/ Y n/ and Z n are tristimulus values for a perfect 
white dfiffuser under standard viewing conditions, 
m 14 I X max , Y max/ and Z max are tristimulus values for a 

y3 15 color hiving a maximum saturation associated with the color 




: t; 

J* 

12 
L 13 



16 imaging 



17 



system, and 



X b , Y b , and Z b are tristimulus values for an 



18 imaging base associated with the color imaging system. 



A9> . A data storage medium, according to claim S4, 



2 wherein the computer-executable program is further 



\ 
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3 configured and arranged to, when executed, store the second 

4 color values in a memory. 




1 49. A color transformation method for perfornyklg 

2 a color transformation between first and second cole 

3 imaging systems, the color transformation method/comprising: 
generating first and second color values by using 

output samples of the first and second coj^r imaging 
systems, the first and second color values respectively 



^ 7 representing colors of the output sanpples of the first and 

03 

yg 8 second color imaging systems; 

9 converting the first and second color values 

I 10 respectively into third and four/ch color values using a 

5 — H / 

yl 11 device -independent color coordi/iate system; 

rB 

N 12 calculating first reference values from a medium 

- ^ I 

| 

%_ 5 / 

13 and second reference values from the first reference values; 



14 



adjusting the second reference values using the 



15 first and second color values: and 



16 



generating color transformation values using the 



17 third and fourth color values, 



1 



2 



50. A color characterization method, according to 
claim 49, wherein the ^device- independent color coordinate 




3 system uses white reference tristimulus values to 



4 for certain perceptual effects. 



51. A color characterization method, according to 



2 claim 50, further compris 




converting the first color values into the second 



4 color values using Jc. rans format ions ; and 

adjusting the first reference values using the 



. A color transformation method, according to 



claim AS^, wherein the color coordinate system i 
H» 3 color coordinate system . 



* * * 
s an L a b 



!Sc? l 
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£■3. A color transformation method, according to 





2 claim 52, further comprising: 

converting the first color value/4 into the third 
color values using the equations 

L* = 116 ((Y x - Y bpl ) / (Y^ 



Y bDl )) 1/3 - 16 



a = 500 [((X x - X bpl ) //(X nl - X bpl )) 



b* = 200 [ ( (Y x - Yj,/) / (Y. 
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wherein 



X lt Y 1; and Z x are tristimulus vaTue-sror the 



12 first color values, 



converting the/second color values into the fourth 



Y bD2 )) x/J - 16 
a" =/500 [((X 2 - X bp2 ) / (X n2 ' - X bp2 )) 1/3 - 




Y bD2 )) 1/3 ] 



((Y 2 - Y bp2 ) / (Y n2 
2 00 [ ((Y 2 - Y bp2 ) / (Y n2 ' - Y bp2 )) 
((Z 2 - Z bp2 ) / ( 



XJ, Y 2 , and Z 2 are tristimulus values for the 



xl p2 , Y bp2/ and Z bp2 are black tristimulus 



28 values for the second color imaging system, and 

, Y n2 , and Z n2 are white tristimulus 
30 values for the ^econd color imaging system; and 
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m 



31 adjusting the second reference values using the 

32 black tristimulus values for the first and second color 
3 imaging SY&Tems . 



A color transformation method, according to 



2 claim fyS*, further comprising : 

3 adjusting the white reference tristimulus values 
for the first color imaging system using the equations 

X nl = X bl (l - sat (X 17 X bpl , X nl ) ) + X nl 
sat (X 1 , X bpl , X nl ) 



fm = Y bl (l - saUY^Y^Y^) ) + Y nl 

sat {Y lf Y bpl# Y nl ) 
5m' = Z bl (l - sat (Z^Zfap^Z^) ) + Z nl 

sat (Z 1; Z bpl/ Z nl ) , 



wherein 



sat (X x , X bp , X n ) - (X x - X nl ) / (X bpl - X nl ) 
sat(Y 1# Y bp/ Y n ) = (Y x - Y nl ) / (Y bpl - Y nl ) 
sat (Z lf Z b p lf Z nl ) = (Z x - Z nl ) / (Z bpl - Z nl ) 
x ni' Y ni» an d Z m are tristimulus values for a 



16 perfect white diffuser associated with the first color 



17 imaging system under standard viewing conditions, and 
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18 X bl , Y bl , and Z bl are tristimulus values for an 

19 imaging base associated with the first color imaging system; 

2 0 and 

21 adjusting the white reference tristimulus values 

22 for the second color imaging system using the equations 

23 X n2 = X b2 ( 1 - sat (X 2 / X bp2 , X n2 ) ) + X n2 

24 sat (X 2 , X bp2 , X n2 ) 

25 Y n2 ' = Y b2 (l - sat(Y 2 ,Y bp2 ,Y n2 ) ) + Y n2 ■ 

26 sat(Y 2 ,Y bp2/ Y n2 ) 

27 Z n2 = Z b2 (l - sat (Z 2/ Z bp2/ Z n2 ) ) + Z n2 
r= 28 sat ( Z 2 , Z bp2 , Z n2 ) , 

3 

M: 29 wherein 

% 30 sat(X 2 ,X bp ,X n ) = (X 2 - X n2 ) / (X bp2 - X n2 ) 

1 31 sat(Y 2 ,Y bp ,Y n ) = (Y 2 - Y n2 ) / (Y bp2 - Y n2 ) 

-u 32 sat (Z 2 , Z bp2 , Z n2 ) = (Z 2 - Z n2 ) / (Z bp2 - Z n2 ) 

33 X n2/ Y n2/ and Z n2 are tristimulus values for a 

34 perfect white diffuser associated with the second color 

35 imaging system under standard viewing conditions, and 

3 6 X b2/ Y b2/ and Z b2 are tristimulus values for an 
3 7 imaging base associated with the second color imaging 

3 8 system. 



.SOS. 



J 



J 
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55. A color characterization method, accpa^aing to 
claim 52 , further comprising : 

converting the first color value^ into the third 
color values using the equations 

L* = 116 (Y, / Y nl ') 1/3 - 
a* = 500 [{X 1 I X nl ') 1/3j 
b* = 200 [(Y 1 I Y nl ' ) ^ 
wherein 



<*i / Y nl ') 1/3 1 
(Zl / Znl') l/3 ] , 



X 1# Y 1; and Z x are tristimulus values for the 



first color values, and 

x m / Y m / an d fm are white reference 
tristimulus values for the fiirst color imaging system; 

converting the second color values into the fourth 



color values using the equations 



L = 116 (Y 2 /\Y n2 ) 



1/3 



16 



a = 500 [ (X 2 / X n2 ) 



1/3 



(Y 2 / Y n2 ') 1/3 ] 



b" = 200 [(Y 2 I Y n2 ') 1/3 - (Z 2 / Z n2 ') 1/3 ], 
wherein 

X 2/ Y 2/ and 7\ 2 are tristimulus values for the 
second color values, and 

x n2 # Y n2 / /and Z n2 are white reference 
tristimulus values for/the second color imaging system; and 
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adjusting JfeKe first reference values using the 
black tristimuHis values for the first and second color 
25 imaging s?fs terns . 



5 
6 



f 8 



P» 10 



11 

12 
13 
14 
15 




&b . A color transformation method, according to 



2 claim 6-5, further comprising: 

3 adjusting the white reference tristimulus values 

4 for the first color imaging system using the equations 

Xnl = X bl (l - Sat (X 1; Xto^-l, X nl ) ) + 



X nl ■ sat (X-l, X maxl , X nl ) 
Y„i' = Y bl (l - satlY^Y^JJ) + 
Y nl ■ sat (Y x , Y maxl/ Y nl ) 



J nl 



= Z bl (l - sat (Z^Z^, Z nl ) ) + 
Z nl • sat (Z 1# Z maxl# Z nl ) , 
wherein 

sat (X 17 X Tnaxl/ X nl ) = (Xi - X nl ) / (X maxl - X nl ) 

sat(Y 1 ,Y maxl> Y nl ) = (Yj. - Y nl ) / (Y maxl - Y nl ) 

sat (Z lf Z maxl/ Z nl ) = (Z x - Z nl ) / (Z maxl - Z nl ) 
x m/ Y m/ an d z m are tristimulus values for a 



16 perfect white diffuser associated with the first color 



17 imaging system under standard viewing conditions, 
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# 



18 Xmaxi* Y maxl/ and Z maxl are tristimulus values for a 

19 color having a maximum saturation associated with the first 

20 color imaging system, and 

21 X bl/ Y bl/ and Z bl are tristimulus values for an 

22 imaging base associated with the first color imaging system; 

23 and 

24 adjusting the white reference tristimulus values 

25 for the second color imaging system using the equations 

26 X n2 ' = X b2 (l - sat (X 2/ X max2/ X n2 ) ) + 
OB 27 X n2 * sa t ( X 2 , X max2 , X n2 ) 
? 28 Y n2 ' = Y b2 (l - sat(Y 2/ Y max2/ Y n2 ) ) + 

29 Y n2 • sat(Y 2 ,Y max2/ Y n2 ) 

30 Z n2 ' = Z b2 (l - sat (Z 2 ,Z max2 ,Z n2 ) ) + 

f=-s 3 ^- ^n2 " Sat ( Z 2 , Z max2 , Z n2 ) , 

.** 32 wherein 

33 sat (X 2 , X max2 # X n2 ) = (X 2 - X n2 ) / (X max2 - X n2 ) 

34 sat(Y 2/ Y max2/ Y n2 ) = (Y 2 - Y n2 ) / (Y max2 - Y n2 ) 

35 sat (Z 2/ Z max2/ Z n2 ) = (Z 2 - Z n2 ) / (Z max2 - Z n2 ) 

3 6 X n2 , Y n2/ and Z n2 are tristimulus values for a 

37 perfect white diffuser associated with the second color 

38 imaging system under standard viewing conditions, 
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39 X max2 , Y max2/ and Z max2 are tristimulus values for a 

40 color having a maximum saturation associated with the second 

41 color imaging system, and 

42 X b2 , Y b2 , and Z b2 are tristimulus values for an 

43 imaging base associated with the second color imaging 

44 system. 

1 57. For use in performing a color transf o^nfation 

2 between first and second color imaging systems, color 
transformation arrangement comprising: / 

4 means for generating first color /values by using 

5 output samples of the first color imaging system, the first 

6 color values representing colors of the output samples of 

7 the first color imaging system; / 

8 means for generating secc/nd color values by using 

9 output samples of the second color imaging system, the 

10 second color values representing colors of the output 

11 samples of the second color imaging system; 

12 means for converging the first color values into 

13 third color values using' a color coordinate system; 

14 means for converting the second color values into 

15 fourth color values using the color coordinate system; 
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16 



19 



21 



4 



means for calculating first reference values from 



17 a medium and second reference values from the first 



18 reference values; 



means for adjusting tfie second reference values 



20 using the first and second color values; and 



means for genea^ating color transformation values 



22 using the third and fourth color values. 
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